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EXPLANATION 

SurficiaJ Geologic Units 

Recent alluvium and sedimentary d eposit&, undivided: Unconsolidated, g en.tr• 
ally un.3orted, poorly to well-graded clay, silt , sand, and grave.I in actiue stream ch.an 
nela, floodplailUI of Malheur River, and local ephemeral streams inE08t Cow Hollow, 
which ~ in. soutMO&tportion of quadrangle, and along Lytle Bouleoord, which extends 
northwest•southea.st through quadrangle. Partially equiuahn.t tc Qal (alluvium) of 
Privro.sky (1953), Corcoran. and other, (1962), and Walker(1977) 

Alluvial fan deposit&: Unconsolidated to partially cemented, cross-bef.kkd_, poorly 
graded, poorly sorted mixtures of sill, sand, and gravel inll!rfin1ering with unit Qal at 
mouths of canyons and su.Lleys; locally in.cludu Bm.all eT"OtSion<Jl windows of urukrly
in.g bed rock. Partially cemented with calich,e (Ca.C03J 

Dune 8a.D.ds and Recent eolian deposits: Tro.n.sien.t depo3its of um:onsolidated 
eolian siltB and sands. Generally forms longitudinn./. dun.ea , with OCC<Ui-Onal wind 
rippks. Localed dcwnwin.d from. deflation ~ins der,eloped in unit QTsk 

Landslide deposit&= Uncorm,lidiued blocks of bed rock, silt, sand, and.gravel having 
urnhrgone large-scale downslope mouem.ent becttuse of undercutting by Malheur 
Riue.r. Slide SC(JTps on Rhinehart Buth! in.elude highly rui8ta.nt, calcareoUB, silici(ied., 
brecciated high-angU. fault zones. Slide ma.BSe6 locally recerrunted. with calcite and 
quartz by active hydrothermal fluids 

Colluvium and colluvium-blanketed bed rock: Un.con.solidaJed., unsorted, un• 
graded, locolly deriued soil couer, pediment ckbris, and talU11. Mapped 08 unit Qc 
where deposit completely obscures underlying bed rod .. Shown. as pattern ouer regular 
bedrock -unit color where deposits are thin enough that underlying unit m.ay be 
iriferred 

Pleistocene terrace gravels: U ncon.solidated to partially cemented, poorly sorted, 
poorly araded gravel with minor amount, of silt and sand; composed of reworked Ter
tiary oolcanic and minor Mesozoic metamorphic thtritus. For~ iso/.o1ed. /UJ.t ll!rroces 
aqjacent to Malh,:ur Riuer flcod plain. At least three terrace levels are UU!ntifuible west 
and south of mapped area. Partially equivalent to Qt (terrcces) of Pri(.Jro..sky( l 953) and 
Qtg ( terr-au gravels) of Corcoran and others (l 962) and Walker (1977) 

Bedrock Geologic Units 

OTsk 

Sedimentary TOCk.8 of Captain Keeney Pa.88 (middle Pliocene to Pleistocene): Un 
consolidated, fri.able , geru!raily mo..ssive-bedded, poorly graded tuffaceous muds tones, 
silt.sUJnu, sandstones, volcanic conglomerates, and rane open~work conglomeralea. 
Unit varies in color, ron.gi.ng from very light gray (NB) t.o moderate yell.owi.sh brown 
( JO YR 514) in eastern portion of quadrangle to r.hvk yellowish brown (lO YR 412) to 
dudy yellow green (5 GY 512) i.n western portion. Wh-4!-re unit is lithiflffl, cerMnt iBgen
erally lirnoni.tic or calcanowt, with rare outcrops of silici{ied fine sandstone in area., of 
active hydrothermal $Yileln$. CokareoU-B cement predcmino.tea at !,au of unit near 
edge of sedimentary basin west and south of mapped o.rea, where thinly laminated 
beds of limy oil sha.h o.n.d mudsUJn.t and oolitic, fossUiferous. freahwall!r limestone are 
comnwn. Conglomerates are composed of subrounded wlcanic detritus with some re
worked. claats from silieified conglomero.ll!s of unit Tp1. Unit QTak forms low, 
rounded hills withpoorouicrops. Best exposures are in Captafo.Keen.eyPass and Ea.st 
Cow Hollow in southeast portion of quadrangle, where approximately 300 m of section 
are expoaed in poor, discontinuous outcrops. Age of unit itr bracketed aa Blan.can 
(Pliocern!) tc Pleistocene-, based on regional geology and friable nalure of roclt. . No dUJB • 
nos tic fossils were collecJ.ed from this unit. Unit is parl.iaUy equivalent to Ti. (Idaho 
FormatUm) of Privrmky (1953) and Ts (tuffaceoWI sedimentary roclt.s and tu/f) of 
Walk.er (1977) . Un.it is equivalent ro upper part of Chalk Butte Formation (Tic) as 
mapped on regional ba$is by Corcoran and others ( J 962) but is strati.graphically 
abcwe rock.!I of type section of Chalk Butte Formation. and lithologically d.i.uimilar 
to that unit. The t.l!rm "Chalk Butte Form.atu)n" is therefore not uud for thiB unit. 
Unit QT&k ~ unconformable over uni.t Tpa 
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Pliocene 1edimentary rock&: WeU-lithifU!d to friable, thin. to massfoely bedded, 
poorly groded tuffaaowr silt.st.orwt, sandstones, and conglorn.trates. Unit i.s m«Urate 
yellowish brown (10 YR 514) to mi>derate reddish brown (10 R 416), with darker color 
preck>minaling in conglorrurate facies . Where. unit is li.thifl-ed, cement is alm-OBtal.ways 
limonite-atained silka with some uery minor calcareous cement. Wke.re upoaed on 
Vale Butte, east-southeast of City ofVak, and UJ southwest, unit gro.Ms upward from 
fri.a.bk tuffaceous silt.st.one, to lithifitd, tuffaaou..s , fine . t-0 m.edium-grai.M-d 
sandstones. Beds are ouerlain. by aeries of highly si.lici.fi.ed, foreset-bedded chert and 
uoloo.nic pebble conglomerates, a.sat Vale and Rhindart Buttes W southeaat. Tuff
aceous siltstone locally overlies conglomerate. Unit forms resistant cli.ffs 10-30 m hl/Jh, 
with excellent e:rposurea on an.tulip slopes. Thi.clt.nes.s of unit in qua.d.ro.ngle, boM.d on 
drill-hole. data, is approx.imately 400 m. Age of bullt of unit Tpa ~ probably Blancan, 
although base may be as old as upper Hemphillian. Rock.!I auigned tc thiB unit are 
similar to those of type section of Cha.Lit. Butte Formation (Corcoran and others, 1962) . 
However, further <Utailed mapping in surrounding quadrangle• is necessary before 
thfinite correlations can be mo.CU!. Drill-hole d,a.t,a. from drill hole not ~Mwn on map but 
locoled between Vale Butte and Rhinehart Buttes indicate basal& roc.U from <kpth of 
200 m to UJtal well thpth of 500 m. Thin sectio/18 of drill-hok chips em.mined for thia 
prqject • lww distinct petrologic and stratigraphic similarity io Grassy Mountain For
mation. basalts of Ht:mphillian age (Storm, 1975), which crop out oii Gros~ Mountain 
and Double Mountain, $0Uthwest of qw:u;lra.ng/,e. UnitTps iB partial.ly equiuahnt to Ti 
(Idaho Formation.) of Privraslt.y (1953) , Tic (Chalk Butte Fonnalion member oftM 
Tdaho Group) and Td (Deer Butte Formation) as m.o.pped by Corooran. and others 
(1962) , and Ts (tuffaceo~ sedimentary roclu, and tu.ff) ofWa/,ker(1977). lt i.s uncon.
fc>rmable beneath unit QTsk and overlies unit Tgb 

Gra88y Mountain Formation (upper Miocene): Dark-gra-y, amygdaloidal, por
phyritic, olivine-bearing, clinopyroxen.e basalt(unit T&b), interfingered. with and un• 
thrlai.n oonformably by light-gray io brown. ailtstones, sandstones, and conglomerates 
(unil T1,J. Fomu:uicn was enwunJ.ered ct thplh of 200 m. in drill hole between. 
Rhinehart Buttes and Vale Butte and does ,wt crop out in. quadrangle. Neore•i out
crops are out qf mapped area, to the south between Chal.Jt Butte and Mitchell Butte and 
to the aouthwest on flanh of Double Mountain. and Gro..asy Mountain , where mapping 
by author and otlU!r iltvestigarors (Corcoran and o~rs. 1962; SWm, 1975) i.ndicaua 
thiclinesses of 300-400 m for basalts and intercalated sedimen.ts and 400-500 m. for un -
ckrlying udirnent.s. Age for unit woa determined to be HemphiUian, boBed on verte
brate fOBSils collected from inte.rflow sedi.ments, and possibly Claren.don.ia.n , based on. 
(oasila from .sedinunlf bentoth ba.saU (Storm, 1975), Bawlt(unil. Tgb) and urnhrly
ing sedimentary member(unit Tc1J of formal.ion are sMwn incl'Oils sections onJ.y. Cor
coran and others (1962) assign name "Kern Basin.Formation." UJ sediments unduly
il18 ho.salt an.cl indicate Cla.rendonian CJ8e. Thu.,, aedim.en.t8 and ba9altt heredeuribed 
08 Grassy Mountain Formation are Clarendoni.an and Hemphillian. Partially equiva
lent to Tig (Gro1111y Moun.lain ba.sa/,t), Tigs (Grany Mountain sediments) , and Tik 
(Kern Basin Formation) of Corcoran. and otMrs (1962), Tgb (01"0J$Y Mountoi.n For
mation) ofSlerm (1975), and Tob (oliui,u basalt) of Walker ( l977) 

REFERENCES 

Coroor.an, R. E., Doak, R. A.,Porter , P. W., Pritchett, F. I..and Privruky. N. C., 1962.Geolocolt.he 
Mitchell Buttfa qu,adr.111le. Or'el(lfl: ~&90 ~rt.ment olGeol1111:1 and Mineral loci~• Geolo&ic:al M.p 
Senft GMS-2, wcale 1:12:5,000. 

Kittleman, L. R. , Green, A. R. , Hasood, A. R.. Joblllon, A. M .. McMun-ay, J . M., Ruuell , R. G., 
and Weeden, D. A., 1965, C.-ic ltfatipph)' ol the Owyhee rep;ln, -~ Ofecon: Eq,ene, 
<>ref .• Univenit:, olOrqun Mwieum of Natural Hiatory Bulletin 1, f5 p. 

Kitc.leman. L. R., Green, A. R., Haddock, G. H., Hagood, A. R., Joh[lJKln, A. M., McMurTI1y, J . M., 
RuMell, R. G., arui Weeden, D. A ., 1967, OeolQfic mapolth,Owy'- ~ . M,lhe\lrC04.anty.Orq,;m: 
EUl'lne, Ore(., Univeniit:, of~ MWMIUID of"N•tu.nl Hilcory Bulkltin 8, acale 1:126.000. 

Newt.on, V. C., Jr., and Con:oran, R. E., 1963, P.u-oi.u"' pologyoltM _....,.,., &a1t. R.ivt, &.ln.O.. 
eon-Idaho: Otqoh O&J,ut~t o10,,01<>1)' an4 Mineral Jnduatri• Oil and 0.. lnVMtiptiona I . 67 p. 

Privrasky, N. C ., 1953, Geology of the oortheul portion of the Mikbell Butte quadraD,1le. Orqon: Eugene. 
~, .• Uninn:lt:,olOregon muter'1t.betil., 87p. 

Stonn, A. 8 ., 1975, St.niti,nph)' and petroloc otW G-, Mount.in F,;,...,.tion. M•~11rCount1, Orq,;,n: 
!Ult'ne. (me., UnivereityofC>ret!on muter'•~ 63p. 

W a Iker, G . W .• 1977, Geo. map oC~,on ...t. af 12 lat meridian: U.S. Geoloi[ic&l Surve7 Miacellaneoua In. 
vMti1aLiou S.riel Map 1-992 {~ In coopert,Uon with t;h.,()n!,iion ~ntafGeokv •nd Mi_..l 
lndu.trieel. -ie 1:500,000, 2 ahfteta. 

SYMBOLS 
Con1ac:1: App,o1dma1e1y 1oc1i1ed: que,led where 1nw ,ed 

Fault: AWrodmale/y loca ted , didhttd where inl1t1Ted , dotted where- c:oncnleo. Bell and bar on doWnthro'lll'n side; bal 
shows dip; a1,r1W show5 bei!ITlg and pt..,nge of grooves, striations. or $11cke-nsidn : aflOWS ir1dica!e dlrectioool 1ela
live rnotiol'I 
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WILLS AND SPRINGS 
No ma1or culture or drainage changes observed by DAVIDE. BROWN ◊ Abandoned petroleum proepact well, \Min company name. ~ • name, total deplh (T.O.) In feet. and heat.flow data 

(Me be!Qw) 
8ased on '#Of1t perlot"med during 1980 and 1981. 

Geologic Cross Sections 
Tot avN>r wishes to acknowfedg& the assistance d 
Mark 0 . Dellinger and John R. PelrOs Clllring 1981. 
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